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II.— ON THE ASSOCIATION OF NUMERALS. 

In their interesting Experimentelle Untersuchungen iiber die 
psychologischen Grundlagen der sprachlichen Analogiebildung 
(Leipzig, W. Engelmann, 1901) Thumb, the Freiburg philologist, 
and Marbe, the psychologist at Wiirzburg, discuss, among other 
things, the association of numerals (pp. 34 and 54). 

In August and December 1899 I undertook a series of experi- 
ments along similar lines. My main purpose was to see if an 
examination of a fairly large number of associations would yield 
material for the illustration of the psychical process which leads 
to 'functional' associations, which, in grammar, appear as a certain 
type of analogy-formations, the third group in B. I. Wheeler's 
classification (Analogy and the Scope of its Application in 
Language, in Cornell University Studies in Classical Philology, 
1887), in which words affect each other, not because they are 
similar in sound, nor because they are similar in root-meaning, 
but because they play the same part in the sentence-architecture. 1 
(Thumb and Marbe call them grammatische Analogiebildungen, 
p. 61 ff. ; cf. also my Lectures on the Study of Language (1901) 
p. 156). In this particular respect the results were not satisfactory 
enough to warrant publication, and the experiments were discon- 
tinued until a better method could be devised. Incidentally, 
however, I collected a number of data concerning the association 
of numerals which now appear of interest because the results of 
my experiments differ so widely from those obtained by Thumb 
and Marbe. 

My experiments were made on ten persons (nine men and one 
woman); of these three (Fl., Bas., and Bun.) were graduate 

1 It may be noted here that Scripture in his Elements of Experimental 
Phonetics (soon to be published by Charles Scribner's Sons) denies the exist- 
ence of ' functional associations.' 
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students in the Classics, one (Miss Ha.) a graduate student in 
English, one (Bo.) a law student, one (Ro.) an instructor in 
English, two (In. and Ingh.) instructors in Latin, one (Go.) a 
professor of Greek, and one (Bu.) an instructor in Physics. They 
entered the experiments with a perfectly unbiased mind, and I 
took pains to ascertain in each case at the end, if during the 
experiment they had in any way guessed its purpose. The 
answer was always in the negative. 

For the experiment I used English words, printed in Latin 
capitals half an inch high on a white background. This is the 
list of words used in the order in which they were shown: 

PAPER, BLUE, MET, CORK, STAR, SEVEN, BAD, WINE, SAID, RAIN, 
SILK, BRUSH, GOING, HIDE, FEET, HUNT, SAND, LOVED, HEART, 
TIGER, PEN, HORSE, LIVER, WATER, TWO, BOOK, SHIP, MICE, 
SOLID, SAW, CARRY, BLACK, RAN, POUR, HIGH, BETTER, FLED, 
GRIND, WAS, MOST, DONE, BIGGER, OLD, WISELY, FIVE, HOPE, 

badly. The quick opening of a shutter exposed one word at a 
time. The time of exposure was five seconds. No record of the 
reaction time was taken. Twenty seconds from the opening of 
the shutter, were allowed for the formation of associations. Their 
number varied in the different individuals. At the end of that 
time each person was requested to give the series of associations 
he or she had formed. It was understood that the series of 
associations should be continued only so long as associations 
would suggest themselves easily and without any conscious effort ; 
otherwise the chain of associations was to terminate at once, even 
though the twenty seconds had not expired. Purposely no 
further restrictions of any kind were imposed, for it was feared 
that they might interfere with the freedom of associations and 
set' the mind, as it were, in a definite direction, (cf. e. g. Jodl, 
Lehrbuch der Psychologie, p. 503 ; Kries, in Zt. f. Psychol, u. 
Physiol, d. Sinnesorgane, VIII (1895), p. 1, on 'connective 
Einstellung''). As a necessary consequence of this perfect 
freedom the associations would occasionally (and more frequently 
than was desirable) drift away from the printed word which was 
intended to call them up, and these secondary and tertiary 
associations were, of course, useless for my purpose. Of such 
character is Bu.'s second association in the series called forth by 
seven, and the second and third associations in the series called 
forth by two : 
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CALL- 


PRIMARY 


SECONDARY 


TERTIARY 


WORD. 


ASSOCIATIONS. 


ASSOCIATIONS. 


ASSOCIATIONS. 


SEVEN 


(1) It is a sacred 
number. 

(3) " Seven and 
Eleven." 

(4) It is a prime 
number. 


(2) Becausethere 
are seven days 
in the week. 




TWO 


(1) It is mathe- 
matical. 


(2) It is too low 
a number to be 
mathematical. 


(3) This is a fool- 
ish thought. 



Of the one hundred and thirteen associations with numerals 
twenty nine were of this kind and therefore had to be discarded. 
In the following the remaining eighty-four are tabulated. 
I. The numeral is set in a phrase. 
A. Set phrases, titles etc : 

two: (i) 1 "Two is company" [Ingh.]. — (3) "We two" 
[In.]— (2) "We two in Europe" [In.].— (2) "Two in a 
tower" [Go.].— (1) Mixed notion of contents and title of 
Hardy's "Two in a tower" [In.]. 
five: (8) "Five o'clock" [Fl.].— (5) "Five minutes" [Fl.]. 
— (1) "Five little blackbirds sitting on a fence" [Ha.]. — 
(3) " Five Points " [Go.].— (7) " Lend me five shillings " 
[In.].— (1) Saw "High Five," printed and in quotation 
marks, without remembering where or when he had read 
it [In.]. — (2) "Five senses" [Ro.]. 
seven: (1) "We are seven" [Fl. — (1) do. [Ha.]. — (1) do. 
[Go.]. — (5) do. [Ingh.]. — (3) do. [In.]. — (3) "Seven wise 
men" [Bo.]. — (4) "The seven wise men of Greece" 
[Fl.].— (10) "Seven o'clock" [Ingh.].— (9) "Seven up" 



1 The numbers in parentheses denote the place which each association 
occupied in its series. Thus, " Two is company" was the first association of 
Ingh., " We two " was the third association of In. in the respective series 
called up by two. 
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[Ingh.]. — (5) "The seven hills of Rome;" auditory recol- 
lection of the phrase as uttered by Professor P. [Fl.]. — 

(1) "Seven against Thebes" [Ingh.]. — (2) "There are 
seven pillars of Gothic mould" [Bun.]. — (4) "The Seven 
Sleepers " [In.]. — (4) " Seven candlesticks" [Bo.]. 

In a few of such phrases other numerals may accidentally 
appear : 

two: (2) "One, two, three, four, five I caught a hare alive" 

[Bu.]- 
five : (3) " Five times five is twenty-five " [Bu.]. 
seven: (3) "Seven and eleven" [Bu.]. 
B. Made-up phrases : 
two : (1) " We are two" [FL] 

five: (3) Saw a child with bare feet and heard it say: "I 
am five " [Ingh.]. 
Here belongs also an unsuccessful attempt of Miss Ha. When 
shown two, she tried to remember the title of a book beginning 
with Two, but failed to recall one. 

In the following two cases it is not quite clear whether they 
belong here or rather under nos. II and III respectively. For 
five Go.'s first association was " Five fingers," primarily as he 
himself stated, as a phrase. The case is on the border line 
between nos. I and III. Again, for five Bo.'s first association 
was " Five cents." It could not be determined whether this was 
merely a phrase or belonged with many similar cases enumerated 
under no. II. 

Including Miss Ha.'s unsuccessful attempt and these two 
doubtful cases the sum total of associations in group I is thirty-four. 
II. The numeral suggests the figure-sign. 
seven : (1) Sees the figure 7 in about the same type as the 

printed word [Bas.]. — (1) Figure 7 [Bo.]. 
two : (4) Sees the figure 2 on the green background of a 

two-dollar bill [Ingh.] — 
five: (i) Sees a nickel with the figure V on it [Ingh.]. — 

(2) Sees the figure V on a five-cent piece [Bo.]. 

Here belong also the following associations in which the figure- 
sign, without entering the focus of consciousness, mediated 
between the printed words and the associated objects (Mediate 
Association; Wundt, Grundzuge der physiolog. Psychologie, 
4th ed. (1893) II., p. 459; Grundriss der Psychologie, 4th ed. 
(1901) p. 292.). 

five : (4) Sees a five-dollar bill, given in cashing a check 
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[Fl.] — (3) Sees a number of five-dollar bills [Fl.J. — (2) 
Sees the green back of a five-dollar bill [Ingh.]. — (1) Sees 
a five-cent piece [Ro.]. 
The sum total of the associations in group II is nine. 

III. The numeral is associated with certain objects. 

two: (2) Sees a two-spot of cards [Bun.]. — (1) Thinks of 

himself and his wife, as a couple [Go.]. — (1) Sees a man 

and a woman with their backs turned toward him [Bas.]. — 

(1) Thinks of himself and myself as being the only two 

in the room [Bun.]. — (2) Thinks of the two sisters who 

married Coleridge and Wordsworth [Fl.]. 

five: (i) Sees a five-spot of cards [Bun.]. — (1) Thinks of 

his five fingers and five finger exercises on the piano 

[Bas.]. — (1) Sees his five fingers [Bu.]. (2) Five toes [Go.]. 

In regard to the last case my record does not show whether it 

was also a visual impression, as Bu.'s ' Five Fingers' or a phrase, 

as Go.'s " Five Fingers" (above, end of group I). 

seven: (i) Sees the outlines of seven women, as in the star 
map picture of the constellation of the Pleiades [In.]. — (2) 
Seven days, as making up a week, with the visual impres- 
sion of a calendar at his home [In.]. 
The sum total of associations in group III is eleven. 

IV. Something is predicated of the number. 
two: (i) It is mathematical [Bu.]. 

seven: (i) It is a Biblical number [Bun.]. — (3) It is a mystic 
number [Ha.]. — (8) It is a common number [Ingh.]. — (4) 
It is a prime number [Bu.]. — (1) It is a sacred number 
[Bu.]. — (6) Recollects a statement made by Professor P. 
that 'seven' was a favorite number with the Romans [Fl.]. 
— (7) The seven is the perfect number [Ingh.]. 
My record shows that the last case was felt as a phrase, and 
thus stands on the border line between I and IV. 

The sum total of the associations in group IV is eight. 

V. The numeral is associated with its equivalent in a foreign 
language. 

two: (5) Suo [In.]. — (6) duo [In.].— (7) zwei [In.]. 

FIVE : (2) iirra [Fl.]. 

Upon inquiry I learn that Fl. habitually confuses Greek irevre 
and cVtu. While saying inrd he really meant Trlvre. 

seven: (i) sibun [Ro.]. — (2) inra, hears himself pronoun- 
cing it [Fl.]. — (2) sieben, acoustic image [Ha.]. 
The associations in this class number seven. 
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VI. Association of homonyms (by sound"). The following cases 
show complete phonetic identity. 

two: (9) 'to' [In.].— (10) 'too' [In.]. 
Here belongs also an association of Ro. His second association 
in the series called forth by two was " The Big Four " (a phrase in 
New Haven city politics). With this Fourhe then associated the 
OE./Sr, past tense oifaran. 

In the following cases there is only partial similarity: 
seven : (2) ' Severn ' [Go.].— (3) ' Severa ' [Fl.]. 
five : (3) ' Fife ' (proper name) [Ro.]. 
The total number of associations in group VI is six. 

VII. Other numerals are associated. There are only two cases 
in which the persons who tried the experiment began to count: 

two: (i) 'Two', 'Three', 'Four' [Ro.]. 
seven: (11) 'Eight', 'Nine' [Ingh]. 
Three other cases in which numerals play a part (omitting, of 
course, the phrases, group I, in which numerals happen to occur) 
are as follows. When five was shown Fl. at once remembered 
having had ' seven ' and another numeral which he could not 
recall in the experiment of the previous day. Similar is the 
following case of Bun.: 

five: (3) Remembers having just been asked in the Library 
(before coming to the Psychological Laboratory) what 
'fifteen' is in French. 
Finally In. associated with five 
(1) 'High Five' (as printed, and in quotation marks) (2) 
What does this mean? (3) It is probably a game, 
and was thus led to associate 

(4) ' Seven-up ', as a game of probably the same character as 
' High-Five '. 
These last three cases do not then properly belong to group VII. 

VIII. A few scattered cases remain. Twice the numeral sug- 
gested, in a general way, its meaning ; rather abstractly to Bo. : 

two: (i) Thought of its meaning. 
More concretely to In. : 

two : (4) Had a general idea of duality, as of two persons. 
The addition " as of two persons " shows that this case is related 
to those of group III. 

Once, to Bun., five suggested an indistinct series of numerals as 
they are printed in grammars. This was a visual impression ; he 
did not count, but saw the printed page. (It was his second asso- 
ciation in the series). 



ON THE ASSOCIATION OF NUMERALS. 267 

And finally Bo. associated with seven a general notion of base- 
ball. This was the second association in the series. The 
connection here is obscure to me. 

During my experiments I had an opportunity of testing a 
Japanese student. I showed him the Japanese-Chinese signs for 
' nine ' and ' seven ' respectively. His associations were as follows: 
Japanese-Chinese Sign for nine: (i) ku (the Japanese word 
for 'nine') (2) "nine" [association with English equiva- 
lent, group V above] (3) kuge (the Japanese name of the 
ancient nobility of Japan, attached to the Mikado's court 
and residing in Kyoto) [association by sound, group VI 
above]. 3 
Japanese-Chinese Sign for seven: (i) "seven" (2) "sieben" 
[These first two associations with the English and German 
equivalents belong to group V above] (3) h'chi nin otoko 
(h'chi the Y6do pronunciation for s(i)chi, which in turn is 
the Japanese pronunciation of the Chinese numeral for 
"seven"; nin, literally "man", here used as numerative, 
as in English " a loaf of bread ", " nine head of cattle , 
otoko =" man" .) [The whole is a made-up phrase, = "seven 
men " and belongs to group I, B,]. 
The striking point in these data is the scarcity of cases in which 
one numeral suggests another. Only two such associations occur; 
Of these, one is the eleventh in its series. Contrast this with the 
thirty-five cases (including the Japanese case) where the numeral 
was imbedded in a phrase, with the eleven cases in which it was 
joined to some object, with the ten instances of association of the 
foreign equivalents (including the three Japanese cases), with the 
nine cases in which the figure-sign was associated with the numeral, 
with the eight cases in which something was predicated of the 
numeral, and with the seven cases of purely external association 
by sound (including one Japanese case). 

These figures differ so materially from those obtained by 
Thumb and Marbe that a renewed examination of the associations 
with numerals seems advisable. In this especial care should be 
taken not to interfere in any way whatsoever with the freedom of 
associations. 

Yale University. HANNS OERTEL. 

3 This is an instance of what Aschaffenburg (Psychologische Arbeiten 
herausg. von E. Kraepelin, Leipzig, 1896, I., p. 240) calls WorUrganzungen. 
A similar case is Bu.'s first association under MET, viz., Metellus Cimber. 



